factor for carbon monoxide (Tlco) immediately after two deep dives to a pressure equal to 3 1 MPa. This could be an effect of oxygen toxicity but effects of microembolisation cannot be excluded. Probably all decompressions from those depths will produce venous gas emboli filtered in the pulmonary circulation but not necessarily associated with clinical decompression sickness.8
measured before and after eight saturation dives to pressures of 3-1-46 MPa. The atmospheres were helium-oxygen mixtures with partial pressures of oxygen of 40-60 kPa. The durations of the dives were 14-30 days. Mean rate of decompression was 10-5-13-5 kPalhour. A total of43 divers were examined, six ofwhom took part in two dives, the others in one only. Dynamic lung volumes did not change significantly but total lung capacity (TLC) increased significantly by 4-3% and residual volume (RV) by 14-8% (p < 005). CV was increased by 16-7% (p < 0 01). The Tlco was reduced from 13-0i 16 to 11'8± 1-7 mmollminl kPa (p < 0 01) when corrected to a haemoglobin concentration of 146 g/l. Effective alveolar volume was unchanged. The increase in TLC and decrease in Tlco were correlated (r = -0 574, p < 0-02). A control examination of 38 of the divers four to six weeks after the dives showed a partial normalisation of the changes. The increase in TLC, RV, and CV, and the decrease in Tlco, could be explained by a loss of pulmonary elastic tissue caused by inflammatory reactions induced by oxygen toxicity or venous gas emboli.
During deep saturation dives, the lungs are exposed to an artificial atmosphere with high density and usually a raised partial pressure of oxygen of 40-60 kPa during decompression to facilitate inert gas elimination. The increased work of breathing imposed by the increased density ofthe breathing gas is depth related' and the ventilatory capacity will eventually become a limiting factor for physical work capacity. During long exposures, toxic effects of oxygen in this concentration range cannot be excluded and during decompression the venous gas microemboli filtered in the pulmonary circulation may also induce inflammatory reactions in the lungs and gas exchange abnormalities. 23 An increase in vital capacity has in some cases been reported after saturation dives, attributed to a training effect of respiratory muscles.' Hyacinthe ). Ten were current smokers, four ex-smokers, and 29 non-smokers. Their experience as saturation divers was on average 5-8 years (range [1] [2] [3] [4] [5] [6] [7] [8] [9] and their total number of days in saturation on average 270 days (range 5-600). On the first examination before the dives, they had all passed the annual medical examination required by the Norwegian Directorate ofPublic Health for offshore diving. The time since their last routine saturation dive (less than 1 9 MPa) was at least four weeks. Six divers participated in two of the deep saturation dives described here and the time between their deep dives was from five months to two years.
PROTOCOL
The divers were first examined four to six weeks before the dives (predive) and re-examined one to three days (first postdive) and four to six weeks (second postdive) after the dives. Three divers were examined at other institutes predive and their results are not included in this study. A 
DYNAMIC LUNG VOLUMES
There were no changes from the predive through the first and second postdive examinations when all dives were pooled (table 2) . In dives 2, 3, and 4 FEVC increased significantly from the predive to first postdive examination by 38%, 5-6%, and 8-1%
respectively, whereas FEV, and flow rates at other lung volumes were unchanged ( fig 2) . As shown in figure 3 , the outline ofthe flow volume curves did not differ, only their positions related to absolute lung volume, which means that at the same absolute lung volume, flow rate was lower postdive. The change in FEVC (all dives) did not correlate with diver's age Table 2 Results of selected pulmonary function tests. n refers to number of examinations (r = 0 139) or depth (r = 0 196) or rate of decompression (r = 0 224) but correlated positively with duration of the dives (r=0-359, p < 0 02). The dives where welding was performed showed no specific trends compared with the other dives.
DISTRIBUTION OF VENTILATION
There were no changes in the distribution indices delta-N,, LCI, or nitrogen washout time. The closing volume was significantly increased from 11 0 ± 1-6 to 13-0 ± 1-8% of VC (p < 0-05). Since both RV and CV were increased, closing capacity was also increased (table 2) .
TRANSFER FACTOR FOR CARBON MONOXIDE
Tlco was significantly reduced by 9-5% immediately after the dives. Kco was reduced by the same magnitude (9 0%). 5) . Tlco was still reduced on the second postdive examination four to six weeks after the dives (dives 1 and 5 not examined), the reduction being 5 6% (NS).
The reduction in Tlco of divers decompressed at a partial pressure of oxygen of 50 kPa and 60 kPa were 9 7% and 9 1% respectively (NS).
Discussion
Twenty of the 43 divers reported chest symptoms persisting for up to two weeks after the dives. The symptoms were consistent with a tracheobronchitis that may be induced by raised partial pressure of oxygen. A reduction in VC, which is a characteristic finding in oxygen toxicity, was not shown. The results of the assessment of static and dynamic lung volumes indicate an expansion of the lungs. Some reports indicate an increase in VC immediately after deep dives56 but this was seen in only three of our dives. The TLC and VC may be increased by a training effect because of raised breathing resistance. The results of training of respiratory muscles by loaded breathing'4 and swimming'5 have shown an increase in FRC, TLC, and VC but unchanged RV. An increase in residual volume has also been shown after a saturation dive to 1 86 MPa.4 The significant correlation between duration of the dive and increase in FEVC could reflect a training effect. There was no increase in PEF, MVV, or maximal inspiratory flow rates, which are effort dependent, to support this. Maximal respiratory pressures were not measured in this study but Cotes et al did not find changes in maximal respiratory pressures after the dive to 3 1 MPa where there was an increase in FEVC of 6-8%. 6 The capillary endothelial cells are probably the most vulnerable structure to hyperoxic injury with disruption of the endothelial lining and occlusion of capillaries and small arterioles.'6 Venous gas embolisation will also result in a microvascular injury with occlusion of capillaries and increased permeability of the endothelium.'7 8 Reduced static lung volumes, which are characteristic of oxygen toxicity, will not be seen unless the lymphatic drainage capacity of the lungs is overloaded, forming oedema. Existing oxygen tolerance tables indicate an oxygen concentration of 50 kPa as being harmless,'9 but there exists no experience to support this when exposure time is more than two weeks. These 
